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(54) SOLID-STATE IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the solid-state 
image pickup device of a new structure in which a false 
signal such as moire is suppressed, a light receiving 
efficiency is improved, high circuit integration is attained 
and spatial sampling of an image is optimized. 
SOLUTION: Among rows of photoelectric conversion 
elements 11,14 adjacent to each other, the array of one 
row photoelectric conversion elements 1 1 is deviated 
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relatively by nearly a half of the array interval in the row 
direction with respect to the array of the other row 
photoelectric conversion element 14, column direction 
charge transfer devices 16a, 17a are placed between the 
photoelectric conversion elements 1 1a, 1 1b adjacent in [.(■■ 
the row direction and one column of column direction 

charge transfer device 16a is placed between photoelectric conversion elements 1 1a, 14a 
adjacent in an oblique direction as the forming of the column direction charge transfer devices 
set in a meandering way among the picture elements on a semiconductor substrate. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the structure of the solid state camera suitable 
for high resolution-ization of all pixel signal coincidence read-out molds about a solid state image 
sensor. 
[0002] 

[Description of the Prior Art] The charge transfer mold solid state camera ******** CCD solid state 
camera has been developed for the purpose of carrying in the camera television based on NTSC system 
etc., and for video tape recorders. By this method, interlace scanning of the display image of one frame 
is carried out, and it divides into the signal of the 2 field. Therefore, what is necessary is just to read a 
signal charge from the photo detector corresponding to the 1st field, or the photo detector corresponding 
to the 2nd field in one signal read-out. If it puts in another way, the configuration which has 1 transfer 
stage to two photo detectors is common. 

[0003] On the other hand, with an electronic "still" camera or the camera of a new television system, the 
image pick-up of a non-interlaced method is needed. In this case, 1 transfer stage (generally four 
electrodes) is needed to one photo detector. As an approach of realizing this, the solid state camera of a 
configuration of being shown in drawing 9 is proposed. 

[0004] Some [ the ] expansion top views of an example of all the pixel signal coincidence read-out mold 
solid state cameras corresponding to a non-interlaced method are shown in drawing 9 . An optoelectric 
transducer [ like a photodiode in drawing 9 ] whose 1 is What is (also calling it a photo detector 
hereafter) and was enclosed by the dotted line 2 two or more photo detectors 1 The vertical direction of 
drawing What is the light-receiving element array arranged (for the direction of a train to be called 
hereafter), and was enclosed by the dotted line 3 two or more photo detectors 1 The longitudinal 
direction of drawing It is the 1st photo. detector line arranged (for a line writing direction to be called 
hereafter), and the thing enclosed with a dotted line 4 is the 2nd photo detector line which arranged two 
or more photo detectors 1 to the longitudinal direction (a line writing direction is called hereafter) of 
drawing, and the 1st and 2nd photo detector line adjoins in the direction of a train, and is arranged by 
turns. 

[0005] Furthermore in drawing 9 , 5 is the 1st direction charge transfer equipment of a train which reads 
the signal charge of the photo detector 1 which adjoins left-hand side, and is transmitted in the direction 
of a train, it is the 2nd direction charge transfer equipment of a train which 6 reads the signal charge of 
the photo detector 1 which adjoins right-hand side, and is transmitted in the direction of a train, and the 
1st and 2nd direction charge transfer equipment of a train is arranged at the both sides of one light- 
receiving element array 2. 

[0006] Furthermore, in drawing 9 , 7 is a control unit which transmits alternatively either of the signal 
charges transmitted with the 1st and 2nd direction charge transfer equipment 5 and 6 of a train to line 
writing direction charge transfer equipment 8, and 9 is an output circuit which generates the electrical 
potential difference according to the amount of charges of the signal charge from line writing direction 
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charge transfer equipment 8, and is outputted outside. The above photo detector 1, direction charge 
transfer equipments 5 and 6 of a train, control unit 7, line writing direction charge transfer equipment 8, 
and output circuit 9 are formed by each on a common semi-conductor substrate (not shown). 
[0007] Like explanation, 1 transfer stage 10 can be assigned to the both sides of each light-receiving 
element array 2 to one photo detector 1 with the solid state camera of drawing 9 by arranging the 
direction charge transfer equipments 5 and 6 of a train of two trains. 
[0008] 

[Problem(s) to be Solved by the Invention] However, with the configuration of drawing 9 , since the 
direction charge transfer equipments 5 and 6 of a train of two trains will be arranged between the light- 
receiving element arrays 2 of two adjoining trains, the distance, i.e., the distance between light-receiving 
element arrays, between the photo detectors of a longitudinal direction (line writing direction) spreads 
twice [ about ] over the past, and the field of the distance between these light-receiving element arrays 
turns into a light-receiving invalid field. This narrows the aperture of an image sampling and brings 
about aliases, such as moire. 

[0009] Since the light-receiving invalid field concerned is in coincidence, the area of a photo detector 1 
becomes small, and the fall of sensibility is brought about because the quantity of light which carries out 
incidence to a photo detector 1 decreases. It is also a big problem to make it difficult to be integrated 
furthermore highly. In addition, the direction which reads a signal charge from a photo detector 1 along 
the direction of a train interchanges by turns right and left like illustration. (Arrow head of a longitudinal 
direction) When gap arises in the production process of this solid state image sensor in the relative 
location of the light-receiving element array 2, and the direction transfer equipment 5 of a train and six 
trains for this reason, the properties of coincidence read-out will differ between the photo detectors 
which adjoin up and down. For example, when a photo detector 1 shifts rightward [ of a drawing ] to the 
direction transfer equipments 5 and 6 of a train, the relative position of the photo detector 1 which 
constitutes the 1st photo detector line 3, and the 1st direction transfer equipment 5 of a train approaches, 
and the relative position of the photo detector 1 which constitutes the 2nd photo detector line 4 
conversely, and the 2nd direction transfer equipment 6 of a train keeps away. It is easy to read the signal 
charge which this generates in the 1st photo detector line 3, and hard coming to read the signal charge 
generated in the 2nd photo detector line 4. Furthermore, since the amounts of the alias called the smear 
generated by revealing to the direction charge transfer equipment of a train differ between the 1st, the 
2nd direction transfer equipment 5 of a train, and 6, a part of light which carried out incidence to the 
photo detector brings about a pinstriped unsightly display. 

[0010] The purpose of this invention is at oppression of aliases, such as moire, improvement in light- 
receiving effectiveness, high integration, and the optimization list of the spatial sampling of an image to 
offer the solid state camera of the new structure of bringing about an improvement of the property 
ununiformity between the photo detector in a production process, and the photo detector resulting from 
the location gap between the direction transfer equipment of a train etc. 
[0011] 

[Means for Solving the Problem] Two or more optoelectric transducers by which the solid state camera 
of this invention was mutually formed at intervals of the predetermined array in the line writing 
direction and the direction of a train on the semi-conductor substrate and this semi-conductor substrate, 
In the lines of the optoelectric transducer which has two or more direction charge transfer equipments of 
a train which transmit the stored charge outputted from said optoelectric transducer arranged along the 
direction of a train, and adjoins mutually Only one half, it shifts relatively and is arranged, the array of 
said optoelectric transducer of one line the array of said optoelectric transducer of the line of another 
side - receiving - about [ of this array spacing of a line writing direction ] -- Between said optoelectric 
transducers which adjoin a line writing direction, said direction charge transfer equipment of a train for 
two trains is arranged. It is formed on said semi-conductor substrate so that said direction charge transfer 
equipment of a train for one train may be arranged between said optoelectric transducers which adjoin in 
the direction of slant and said direction charge transfer equipment of a train may move between said 
optoelectric transducers in a zigzag direction. 
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[0012] 

[Embodiment of the Invention] The partial expansion top view of one example of the solid state camera 
of this invention is shown in drawing 1 . As for the photo detector line of the 1st line, and 14a-14d, in 
drawing 1 , the photo detector line of the 3rd line and 15a-15d of 1 la-1 Id is [ the photo detector line of 
the 2nd line, and 12a-12d / that the photo detector line of the 4th line and 13a- 13d are the photo detector 
lines of the 5th line, and is shown by the configuration of the square of each train ] photo detectors, 
furthermore, 16a-16d of the configuration which moves between photo detectors in a zigzag direction 
windingly - the 1st direction charge transfer equipment of a train - similarly the 2nd direction charge 
transfer equipment of a train is shown 17a- 17d. In this case, the one section shown by 18 is equivalent to 
1 transfer stage of the direction charge transfer equipment of a train. 

[0013] illustration -- like -- the 1- about [ of center-to-center spacing (pitch) of the photo detector which 
constitutes a line among the 5th photo detector line to the odd-numbered lines 1 la-1 Id, 12a-12d, and 
13a-13d the even-numbered lines 14a-14d and 15a-15d ] -- it is formed in the location shifted only one 
half (gap). 

[0014] Thus, it is arranged with a gestalt which repeats contiguity and elongation mutually to the 
symmetry at ****, the direction charge transfer equipments 16a-16d of a train and 17a-17d moving in a 
zigzag direction like illustration so that between the arranged photo detectors may be sewn. Each photo 
detector is formed in the field as for which the direction transfer equipment of a train of two trains 
isolated and was vacant. If its attention is paid to the photo detector lines 1 la-1 Id of the 1st line, the 
field across which it faced by two photo detectors (for example, 1 la, 1 lb) which confront each other on 
both sides of the direction transfer equipment of a train (for example, 16a, 17a) with which two trains 
adjoin in between will turn into a light-receiving invalid field like the configuration of the conventional 
technique of drawing 9 like illustration. However, since each photo detector of the photo detector lines 
14a-14d of the 2nd line is formed immediately on the invalid field of the 1st line in the case of this 
example, the signal of the invalid field of the 1st line can be interpolated by the signal charge of the 
photo detector of the 2nd line. 

[0015] For example, an image pick-up signal without the case where a photo detector exists in an invalid 
field, and inferiority can be acquired by performing signal processing which uses the average of the 
signal of the photo detector of the upper and lower sides of each invalid field as a signal of the invalid 
field. Namely, it comes to be whether a photo detector exists also in an invalid field substantially on 
signal processing, and near resolution can be obtained on a par with an actual number of the light- 
receiving element number of each line writing direction having doubled. 

[0016] With the conventional structure of draw ing 9 , since a photo detector does not exist in the upper 
and lower sides of a light-receiving invalid field, signal processing like the example of drawingj, is 
impossible, and cannot raise resolution of a line writing direction like the example of this invention. 
Here, since what is shown by 19 and 20 of drawing 1 is the same as the line writing direction charge 
transfer equipment 8 of drawing 9 , and an output circuit 9 respectively, explanation is omitted. 
[0017] In addition, in the example of drawing 1 , the signal charge of all photo detectors can be read to 
coincidence, and it can transmit to coincidence because 1 transfer stage 18 of the direction charge 
transfer equipment of a train arranges only the same number corresponding to all photo detectors. The 
structure of the example of this invention does not need a new manufacturing technology specially, but 
can produce it by the conventional manufacturing technology. 

[0018] Next, the planar structure partial diagrammatic view of the solid state camera which materialized 
the example of drawi ng 1 further is shown in drawing 8 . As for the photo detector line of the 1st line, 
and 34a-34c, in drawing 8 , the photo detector line of the 3rd line, and 35a-35c of 3 la-3 Id is [ the photo 
detector line of the 2nd line, and 32a-32d / that the photo detector line of the 4th line and 33a-33d are the 
photo detector lines of the 5th line, and is shown by the configuration of the octagon of each train ] 
photo detectors. In this case, the photo detector is altogether arranged at equal intervals to the direction 
of a train, and the line writing direction at all. Furthermore, 36a-36c show the 1st direction charge 
transfer equipment of a train, and 37a-37c show the 2nd direction charge transfer equipment of a train. 
38 is an isolation region between components, generally, on a semiconductor region, comes to form the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/24/05 



Page 4 of 7 



high concentration impurity layer of a signal charge and an opposite conductivity type, and separates 
electrically between each direction charge transfer equipment of a train, and between a part of photo 
detector and the direction charge transfer equipment of a train. 

[0019] Well-known 4 phase drive mold transfer equipment in which 39a-42a which were unified in the 
direction of a limping gait in this example, and 39b-42b form 1 transfer stage with four electrodes of 
39a-42a in this is used including two or more conductive electrodes formed through the insulator layer 
(not shown) on the semi-conductor substrate which does not illustrate the direction charge transfer 
equipment of a train. In this example, the well-known superposition electrode structure where the 
conductive layer of the 1st layer, and 40a, 42a, 40b and 42b consist [ 39a, 41a, 39b, and 41b ] of a 
conductive layer of the 2nd layer is adopted. The transfer clock electrical potential difference of the 4th 
phase is supplied to the 3rd phase, and 42a and 42b to 39a and 39b at the 1st phase, and 40a and 40b at 
the 2nd phase, and 41a and 41b. The field of the thin line over each electrode expresses the overlap part 
of a two-layer superposition electrode. This invention is realizable with 4 phase drive methods of a well- 
known two-layer superposition electrode so that clearly [ in this example ]. 

[0020] The partial expansion top view of the solid state camera of the 2nd example of this invention is 
shown in dra wing 2 . In drawing 2 the photo detector line of the 1st line, and 24a-24d 21a-21d The 
photo detector line of the 2nd line, 22a-22d are [ the photo detector line of the 4th line and 23a-23d of 
the photo detector line of the 3rd line and 25a-25d ] the photo detector lines of the 5th line, the 1st 
direction charge transfer equipment of a train is shown 16a-16d, and the 2nd direction charge transfer 
equipment of a train is shown 17a-17d. A photo detector is shown by the configuration of the octagon of 
each train. In this example, a photo detector adopts the configuration of an octagon which is adjusted at 
the meandering include angle of each direction charge transfer equipment of a train. Light-receiving area 
is expandable to the maximum with this configuration. 

[0021] Furthermore, in the example of drawing 2 , the color filter described as G, B, and R on the light 
sensing portion of a photo detector is formed. Here, G shows that it is green (Green) and, as for B, blue 
(blue) and R show red (red). In this example, the signal charge (B signal and R signal) from the photo 
detector to which the signal charge (G signal) from a photo detector with G filter has B filter and R filter 
in the 1st direction charge transfer equipment 16a-16d of a train is transmitted, respectively by the 2nd 
direction charge transfer equipment 17a-17d of a train. 

[0022] In the example of drawing 2 furthermore, the direction charge transfer equipment of a limping 
gait The 1st and 2nd direction charge transfer equipment 16a-16d of a train, and the main transfer 
equipment 26 which receives the signal charge from 17a-17d to juxtaposition, and transmits them to a 
line writing direction, It consists of the 1st diverging device 27 which carries out the branching transfer 
of the signal charge of G signal from the main transfer equipment 26 in the 1st output circuit 29, and the 
2nd diverging device 28 which carries out the branching transfer of the signal charge of B signal from 
the main transfer equipment 26, and R signal in the 2nd output circuit 30. Among the signal charges to 
which the inside of the main transfer equipment 26 was transmitted in order of G, R, G, and B signal, G 
signal is transmitted to the 1st diverging device 27, and R signal and B signal are transmitted to the 2nd 
diverging device 28. Since the electrical potential difference of G signal is outputted from the 1st output 
circuit 29, and the electrical potential difference of R signal and B signal dissociates, respectively and is 
outputted from the 2nd output circuit 30 by this, future signal processing can be simplified. 
[0023] The partial expansion top view of the solid state camera of the 3rd example of this invention is 
shown in drawing 3 . In drawing 3 the photo detector line of the 1 st line, and 54a-54d 5 1 a-5 1 d The 
photo detector line of the 2nd line, 52a-52d are [ the photo detector line of the 4th line and 53a-53d of 
the photo detector line of the 3rd line and 55a-55d ] the photo detector lines of the 5th line, the 1st 
direction charge transfer equipment of a train is shown 16a-16d, and the 2nd direction charge transfer 
equipment of a train is shown 17a-17d. Having described it as G, B, and R shows the color of a color 
filter. 

[0024] In the 3rd example, the configuration of a photo detector being circular or an ellipse form is 
made. A photo detector can be made into circular or an ellipse form that it is the easiest to be condensing 
nature about circular or the configuration of a micro lens (not shown) formed on it by considering as an 
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ellipse form. Furthermore, the 1st line writing direction charge transfer equipment 56 transmitted in the 
3rd example in response to G signal from the 1st direction charge transfer equipment 16a-16d of a train, 
The 2nd line writing direction charge transfer equipment 55 transmitted in response to the 2nd B signal 
and G signal from the direction charge transfer equipments 17a-17d of a train was formed according to 
the individual, and the output circuits 58 and 57 according to individual were connected to each. 
[0025] Thus, since the high density signal charge of G, B, and R which are transmitted from the 
direction charge transfer equipment of a train of two trains by having divided line writing direction 
charge transfer equipment into two, and having arranged it can be spatially reduced in one half of 
consistencies, compared with the case where the degree of integration required of line writing direction 
charge transfer equipment is not divided, it can ease to one half. Moreover, since it can decrease in a half 
low frequency compared with the case where the transfer frequency required of line writing direction 
charge transfer equipment and an output circuit is not divided, power consumption can be reduced 
remarkably. In addition, the 59a-the 59e of drawing 3 are the transfer control section which controls to 
face transmitting a signal charge from the direction charge transfer equipment of a train to line writing 
direction charge transfer equipment, and to transmit and transmit to line writing direction charge transfer 
equipment 55 to line writing direction charge transfer equipment 56 through line writing direction 
charge transfer equipment 55 first from the 2nd direction charge transfer equipment 17a-17d of a train 
continuously from the 1st direction charge transfer equipment 16a-16d of a train. The method of 
transmitting a charge using the line writing direction charge transfer equipments 55 and 56 of two lines 
is indicated by drawing 2 of JP,5-9141 5,A, and explanation of drawing 6 . 

[0026] The partial expansion top view of the solid state camera of the 4th example of this invention is 
shown in drawing 4 . In dra wing 4 the photo detector line of the 1st line, and 64a-64d 61a-61d The 
photo detector line of the 2nd line, 62a-62d are [ the photo detector line of the 4th line and 63a-63d of 
the photo detector line of the 3rd line and 65a-65d ] the photo detector lines of the 5th line, the 1st 
direction charge transfer equipment of a train is shown 66a-66d, and the 2nd direction charge transfer 
equipment of a train is shown 67a-67d. Having described it as G, B, and R shows the color of a color 
filter. 

[0027] In this 4th example, the direction of transfer of a direction charge transfer equipment [ 1st / of 
train /a / 66 /-66d ] signal charge and the direction of transfer of a direction charge transfer equipment 
[ 2nd / of train /a / 67 /-67d ] signal charge are hard flow mutually. The signal charge generated in the 
photo detectors 61a-61d of the odd-numbered line, 62a-62d, and 63a-63d is read with the 1st direction 
charge transfer equipment 66a-66d of a train, and is transmitted to the 1st line writing direction charge 
transfer equipment 68 of the lower part of a drawing. On the other hand, the photo detectors 64a-64d of 
the even-numbered line and the signal charge generated in 65a-65d are read with the 2nd direction 
charge transfer equipment 67a-67d of a train, and is transmitted to the 2nd upper line writing direction 
charge transfer equipment 69 of a drawing. Therefore, G signal is transmitted to an output circuit 70 
with lower line writing direction charge transfer equipment 68, and R signal and B signal are transmitted 
to another output circuit 71 with the upper line writing direction charge transfer equipment 69. the upper 
and lower sides — although the signal outputted from the separate output circuits 70 and 71 carries out 
vertical reversal mutually, an output signal is once stored in memory and it is satisfactory practically by 
carrying out normal rotation read-out from memory. Normal rotation read-out is the approach of reading 
from memory in sequence contrary to the sequence of a line written in memory. 
[0028] Next, the example of arrangement of the micro lens arranged on the color filter used with the 
configuration of the solid state camera by this invention or a color filter is explained with reference to 
drawing 5 - drawing 7 . Although explanation of drawing 5 - drawing 7 explains with reference to the 
example of arrangement of a color filter, the same is said of the case of a micro lens. 
[0029] When shown in drawing 5 , as a dotted line shows, G filter is arranged in the shape of a 
tetragonal lattice, and R filter or B filter is arranged at the core surrounded by four G filters which make 
a grid. The array pitch 8 1 of a line writing direction and the array pitch 82 of the direction of a train are 
set up equally mutually. The filter (or micro lens) is formed in the configuration of an octagon in this 
example. 
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[0030] Drawing 6 is the same G filter array as drawing 5 , and shows the case where the configuration of 
each filter (or micro lens) is formed in six square shapes. The array pitch 83 of a line writing direction 
and the array pitch 84 of the direction of a train are set up equally mutually. 

[003 1] Drawing 7 is the example which formed the configuration of each filter (or micro lens) in the 
forward hexagon, and set up altogether the center distances 85, 86, and 87 between adjoining filters 
equally. R, G, and B filter are brought into all fields, and, in the case of this example, are arranged 
uniformly and isotropic. In the example of drawing 6 and d rawin g 7 , there is no spatial invalid field in 
arrangement of a filter (or micro lens), and efficient arrangement is realized. 

[0032] to the configuration being limited to a rectangle, by arrangement of the filter by the example of 
this invention, or a micro lens, the alternative of arrangement and a configuration is markedly alike, and 
increases, and a filter or a micro lens can raise an image pick-up sampling point and the rate of 
condensing of a micro lens to the maximum with the conventional solid state camera shown in drawing 
9 . Furthermore, the space sampling frequency of a line writing direction and the direction of a train can 
be made almost the same, the whole playback image can be covered, and the resolution which was able 
to take harmony can be obtained. 

[0033] Above, the case of all the so-called pixel coincidence read-out types that read the signal of all 
photo detectors to coincidence of solid state camera was explained to the example about the example of 
this invention. However, the applicability of this invention is not limited to this. This invention can also 
be used as an interlace mold solid state camera according to NTSC system. In this case, the moiety of all 
photo detectors is read as the 1 field, and the remaining moiety is read as other 1 fields. When 
performing interlace actuation with the structure of the above-mentioned example where 1 transfer stage 
corresponds to one photo detector, the moiety of all transfer stages breaks up as an empty signal state, 
and they are ******. An empty signal contains the noise components (the smear by optical leakage, 
dark current generated thermally) generated at a transfer period. Therefore, S/N of a signal is improvable 
by deducting this empty signal from the image pick-up signal which adjoins an empty signal. 
[0034] Although this invention was explained in accordance with the example above, this invention is 
not restricted to these. For example, probably, it will be obvious to this contractor for various 
modification, amelioration, combination, etc. to be possible. 
[0035] 

[Effect of the Invention] Shift relatively only one half and it is arranged, the lines of the photo detector 
which adjoins mutually - setting ~ the array of the photo detector of one line ~ the array of the photo 
detector of the line of another side - receiving about [ of this array spacing ] - Between the photo 
detectors which furthermore adjoin a line writing direction, the direction charge transfer equipment of a 
train for two trains is arranged. The following effectiveness can be acquired by adopting the 
configuration currently formed on the semi-conductor substrate so that the direction charge transfer 
equipment of a train for one train may be arranged and the direction charge transfer equipment of a train 
may move between photo detectors in a zigzag direction between the photo detectors which adjoin in the 
direction of slant. 

[0036] (1) Optimize the spatial sampling point of an image and make all pixel coincidence read-out 
possible. 

[0037] (2) Signal processing from which an element number twice the resolution of light-receiving is 

obtained equivalent by generating the signal of an invalid field using the signal of the photo detector of 

the upper and lower sides of a light-receiving invalid field becomes possible. 

[0038] (3) Aliases, such as moire, are oppressed and a high quality image pick-up signal can be 

acquired. 

[0039] (4) The alternative to the configuration of a color filter or a micro lens increases, and light- 
receiving effectiveness can be improved. 

[0040] (5) Eliminate a light-receiving invalid field as much as possible, and bring about high integration. 

[0041] (6) The property ununiformity between the photo detectors resulting from the relative location 
gap with the photo detector and the direction charge transfer equipment of a train which are generated in 
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a production process can be abolished. 

[0042] (7) Since it can create using the manufacturing technology of the conventional two-layer 
superposition electrode structure, manufacture is easy. 

[0043] (8) since there is only one train transfer equipment between the photo detectors which adjoin in 
the direction of slant, compared with conventional image pick-up equipment, photo detector spacing of 
the direction of slant can be boiled markedly, and can be narrowed. 

[0044] (9) When it applies to interlace actuation, the separation output of the noise component can be 
carried out, and the high signal of S/N can be acquired by deducting it from the original signal. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the partial expansion top view of all the pixel coincidence read-out solid state cameras 
of the 1st example of this invention. 

Prawin g 2] It is the partial expansion top view of all the pixel coincidence read-out solid state cameras 
of the 2nd example of this invention. 

[Drawing 3] It is the partial expansion top view of all the pixel coincidence read-out solid state cameras 
of the 3rd example of this invention. 

[Drawin g 4] It is the partial expansion top view of all the pixel coincidence read-out solid state cameras 
of the 4th example of this invention. 

Prawin g 5] It is drawing showing the example of the array configuration of the color filter in the 
example of this invention. 

[Drawing 6] It is drawing showing other examples of the array configuration of the color filter in the 
example of this invention. 

[Drawing 7] It is drawing showing still more nearly another example of the array configuration of the 
color filter in the example of this invention. 

Prawin g 8 ] It is the partial expansion top view showing more concretely the structure of the solid state 
image sensor of the example of this invention. 

[Drawing 9] It is the partial expansion top view of all the pixel coincidence read-out solid state cameras 
by the Prior art. 
[Description of Notations] 

lla-lld, 12a-12d, 13a-13d, 14a-14d, 15a-15d Photo detector (optoelectric transducer) 

16a-16d, 17a-17d The direction charge transfer equipment of a train 

19 Line writing direction charge transfer equipment 

20 Output circuit 



[Translation done.] 
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$mm?mt mr t x o izmi^mwmLkizBfcz 

<o^m.n.m.mz^Mixm . msmnfm 
«?»jss*u z^zmdmtmmmit. msm^m 

HBiWU £T<o*TE#«^^*»&<o«*Wfir 

aaa*»^> itE?f*i6i««iKaaeiK 1 tf l 2 f? # 
wfr*> mi&xwmzmimmmttmmztihz t £ 
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l * ft v *ii 2 fcie®^ll*®^E. 

««K*JI6«aft*Ffcfcfc 0 R-Tft ft i *«f S2: 

i-&m-$m 1 *»6 3 w^3wc£t^)H*af8iii!. 
[ ff*g 6 1 majieiBaflapw) 1 fT#»±£S*)j& 
5-7 -f /u? *»j£LfcS 1 offib . freaeasaa** 

<offi« 1 fr#co±(o*i:#?)#7-7 -f /k?££5£K 
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[ ift#B 7 ] £1 ^BJSTtS 3 ffltf»fc«£tt*mt 
iift * 5- 7 -r ;P?<Dfi#2t Hfr ft J: 3 tcIdS$ ft 

vrnti- in** i^5wrttf)Hzim<?>® 

h ft v Mipg 4 Jttttgpg^r * 5 i t £*na t -t ft if *« 
6 * * v ^ 7 a^HflMiiB. 
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i^^t5'Wl^J^!lSjI^1^0!eJ**l«]* < ^V^^^[i]-^(6] 

fanMmmgmco&*mmiiiJj®mm&iZtix^z. 
ztzmmt ■timcm 1 ~ 9<r>^tiMztm<^mw 
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ffi*aj*-f4aj*iii»fc3Ws^fca4Lfcai*Eiii'c* 

HUSK 1 7 ] 1Wi6it=BrJg«OBIIB'CfflR^!lSiiS 

mimi<r>fs<mM^mm^znLx^-n^tm.xth 20 
w*rtia!i»t4*2«)fffcEMS*i» ^miwfto^ 

Butem 1 t7tfiiS2wfi : ^^^^*^ai^i§fti. 

*i-f ixoff SftTOftSflHt 2 fl#K!t 

[^HflcopsfflSM] 

[0001] 30 
[0002] 

[ft*o8ffi] ^<^&SIlft»®§§§v^K!>l> CCD 
0ft»t£g»i, NTSC#a*WdW*W:^Ut5''g 

If, 2^5b^?£#LTl$^8£^&m#- 
[0 003] CfttcttLT. VPA*/!^*?***!^ 

fi££g (HK£41B&) jte&gfcfc*. £*i£28a-*-4 
TV*6. 50 
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[0004 ] H9ty>"f y^-w-x*acjtj5^w 

H^id^atWESBR^ («T, 

j^2t1fflofcfc««4aa<05Bt« : Fl&E*0 

5TT» 0 . £M 3 T'B^ fc fc <9l±«BW)g3fe*? 1 5:0 
(BIT. ff^l^kl^r?.) tB5iILfcS!l<0 
SftSWCfc^ jS»4THofct><o«ajR«a3(aR 
^l*H»Sfe*l*I (GIT. ftfrfofclW-*) Kitf'JL 
fc*2«O553lHimfT»0, mi fcW2ri»fc*?ffli 

[0005] $fcfcH9fcfclvC. 5J4£0flfcBHfr$-* 

h% i ww^mttWEaasiiT* o , 6 a^mmmt 

h9$MFt 1 *XI WSf £Kt*ai LT*o5II*|filtc«S 
t"i»2tfDJ!IJr|6rtBWK5iaSlT'»9. mi kJS2<0jiJ 

as. 

[0006] §4>CH9fciiVvt. 7{imikm2«yiJ 
nnMmz&t*:n&Z±&LlXftmzftjli-Z>iii1}\sl 

»-c* & . J2Lt<o*#** i . mfo^mtmwi s . 
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[0007] i^Oi 3 fc. 09 WEHMtflSarctt. 
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6*Hat-6ifC. l£3t3^1lcttl/CllSiSl 
OfrS'JDST&dfctfT'lS. 
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CW4, W&tVT 

t. 
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i£2lgfSJ?){igXl' iqBB* ftgftii^l^ffli^Sj- 
[00 1 1] 
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iHBSr < fc< fok ffifr*-ft««W> 1 6 a - 1 6 d (i$ 1 
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tfflttWBIiJBK**. G, B, RfcRUfc«l4fe7 

[0024] SS^IitMfciJ^TttgiBRWBtW 1 
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Bfl^t Gft#fc iWtTCat *» 2 OffMMBMg 
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[0025] <I<7)<k ^ t. ff^i6i«JWBa3§{f * -ofc: 
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■apneas*!.* g. b. Rco&m&m^nmg.mtt 

fc 1 /2 *)**fc{S* , C& ffTf^^jMilS 

mZtim&®m*ftP\LKt:^§,1iilzlk<X*ftcr) 
#4. H3c7)5 9a~5 9e(i. JW|6|®S«iii 
L , tt«>(z9 1 ^SridlVireSiSSB l 6 a ~ l 6 d & 

5 6KUE53iU «^T*205WSrrt«fflejJl«Bl 7 a 

~ 1 7 d*^^7f[6]m?^Sji^a 5 5 fclBiifcffd J: 3 

izmwt h iBJSMtwwe* * . 2 ff <ofi=7j(S]m?tiKjMg 

IBT5-9 1 4 1 5-f&«tf)H2 . H60KWtE«S 

[ 0 0 2 6 ] H4 *«BH<^»4 WldtMwHfWWR 

^S^^&^Mia^^t. B4IC*JVVC. 6 1 a- 
eidtiSlfftfDSjeSHMT, 6 4a~6 4 d(i:|^2ff 
cOgftm^'+T, 6 2a~6 2d(±^3fiOg3^^ff, 

6 5a~6 5d{im4ffOg3t# : ftf, -?"UT63a~ 
6 3 d 5 ff^ftjeSRWC* 0. 66a~66d(i 
m 1 ^flTflfij^itloMSIS, 6 7 a~ 6 7 d UJR 2 *>fl 
^[6]ffi?f!|S)Mgai&*-r. G, B, RfcRUfc^)ttfe7 

[002 7] i«»4Hi6Mfc:ii^Tli. » l wjWiej 
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6 6 a~6 6 d Off-f %M<7)$s&1ift t , 
»2©«*lfll«»Ci3aW6 7 a~6 7 d^fl^m^ 

tf6 1a~6 1d, 62a~62d„ 63a~63d 
X'%*k bfc<W*»tt» 1 05"J^T6l^HE3^g6 6 a 
-6 6 dTl£*ffl3ftT , BIH0>T;fr*)* 1 

JBB^ 6 4 a-64d, 6 5 a~6 5 d"C3fe±UHI^ 

w±m 2 omfamm&sm. s i a ~ 6 7 d -cm* 

tt^fl-C, 0®«±^m2^ff*(6]€^rtSiMgB6 9 10 

fiM. GW±T«)1t^ri6l®MK2a6 
H6 8T!fi*0B7OtCieS3#l, Rffrfi: Bff-^kti 

±off^i^m^iE3^S6 9 Tt> ^-o«oai^[iiK7 1 

[ o o 2 8 1 ate, *»«Hfc J: mmmmcom&x- 
icss s *i4 -?>f ? n u vxmmnnMm^z-ouxm 

[0029] H5 t*^«^ttJV^T«s *J8T^ti: 

3(cG7***#jE^#fcffiB§*U 

ooG7 -f /t^£H**ifc*'D£R7 rt^&SUlB 

T^/H'jWEBSfi*. ^|6J^IB?'Jt* 1 1 , n 

HfonWWv + 8 2 k JiSv L < t&£$ftT v > 

4. c:oerctt7-f^ <Xttv-f7Di"VX) liA« 30 

[0 0 3 0] 06 (i, 05t|3l-OG7 -f;^lE?"J"Cs 

jSLfc**** 1 *-. : ?f^"|S]^iii^It-/^-8 3fc, ?ij^l6l 
coIS^iJ f •/ 8 4 k fcffin « L < S£ S itT v . 

[003 1] mm. &7 4>i>9 (xtiv-f ?u\s> 

«^C«K8 5, 8 6. 8 7^-t^T^KKjeLfeWC 

hh. z<r>mcr>m-£-cte. r, g, B7^;^^iS 
fc«9%-A<>*arttfcEBS*rCV**. 06k07?> 40 

[ o o 3 2 ] H9 t,z^-tm;<r)®ftmimm.?\t. ? 4 

8*iTL4 3*>fc*tLT, *JPJlaSI*WfcJ:&7<f 
^fcfcWiv-f^oi'VXwEB'Ctt. BBfc#tt0SB 

KIBbW&afcttBii U a®-t>7"'J ? 
a u vX«a##£**HfcJW>S i k 6 . S 6 

C. tf^(6)i:^[6l«0^1f>'7 0 !Jy^?5^S:<llJ|5l 
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[0033] wtx'ii. wmnrnwun u 

Hftiftft&Bfc LTjfflffli-i i k t S . 
£3BI^*>Witf i IMft£ 1 7 * —)V H k LTf^tti 

u ao^Srffiwi^^-^FkfcsiAaj-r. is 

[0034] yjjmmii&^xxm&wiLtitf* 
*w*mc\ixMz®m2ixn>cr>x'\i&\ mm, m 

[0035] 

EWtWL-CKEJOIIIIBoJJff 1 /2£f-HB*W)fc-«t 
TlEa§^. $feCff*iaifc:BWf*S3l9B ; FfiHctt2 

-tl9XM^Wzii 1 W^i^»"]*l<fl«JnBaiffil* { SS 

[0036] ( i ) B««2iaflwvr y y^jS** 

[0037] (2) gmzmmiTngmw 
mttnm ixmm®(?m^z>&8.-rz> - tx-mmm 

[0038] ( 3 > ^ri/^)flMi^ ifittE&tL* a 
[0039] (4) &7 4lV9*?H J ?'QVVX<?m 
[0 04 0] (5) 9Z/&8MH&WiMmimiMt 

[oo4i] (6) ^jMX'm.-t^^M^tm 
Hfamfflz&£w.t <r)ffi\$im.x\/\ l ztm$ 

[0042] (7) ^W2JIfifa£;btfM?§jitf) 
[0 04 3] (8) m^[6](c|^^-Sg^™c 
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[0 044] (9) 4 y-?-l«-A®mzfcftUzt§, 
[BSiwfSJMrSl'DJ] 

[04 ] *min%4cr>mbM<7>£Mmmwi&ftLm 
[05 ] *»»osatwteJt4*5-7 <)v?<r>m\ 

[06 ] *«WoieitWtiJ»t4*5-7 -f A^OBPJ 
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[07 ] xftWiom&mizm&ty-y < >v>?<?mn 
[08 ] *mi<nmm\<m\mm=f-mm x on 

[09 ] BSwSffifcJ: LEttigffi 

11a— lid. 12a~12d, 13a~13d, 1 
4a~14d, 1 5a~l 5d ®fc 

OK***!**) 

16a-16d, 17a~17d ^fflt: 

19 fi^ft^ttejiga 

20 aj^nnsi 
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